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ELECTRIC CONNECTION BOX AND
MANUFACTURING METHOD OF ELECTRIC
CONNECTION BOX

TECHNICAL FIELD

The present disclosure relates to an electric connection box
and a method of manufacturing an electric connection box.

BACKGROUND

As an electric connection box for controlling conduction/
shutoil of mn-vehicle electrical components mounted on a
vehicle, like the one described in Patent Document 1 has been
known. This electric connection box 1s manufactured by load-
ing a circuit component with 1ts body faced vertically in a case
in the shallow disk state, blocking an opening of the case with
a cover and filling a filler material through a passage hole
formed 1n the cover so that the circuit component 1s buried
(See FIG. 8 of Patent Document 1). Heat generated from the
circuit component 1s transmitted to the case and a wall surface
of the cover via the filler material and radiated to the outside
the electric connection box.

| Patent Document 1|
Japanese Patent Laid-Open No. 2003-31979

SUMMARY

However, according to the above construction, air may
remain 1n the case depending on the filling method, and there
1s a fear that a gap 1s formed between the cover wall surface
and the filler material. Then, the heat generated from the top
face of the body 1n the circuit component becomes hard to be
transmitted to the cover and as a result, heat dissipation capa-
bility of the electric connection box might be lowered.

Thus, there 1s a need 1n the art for an electric connection
box and a manufacturing method of an electric connection
box with improved heat dissipation capability.

SUMMARY OF THE PRESENT INVENTION

One aspect of the present invention can include an electric
connection box including a housing, a circuit component
positioned 1n the housing, a filler material 1n the housing
enclosing the circuit component, a filling inlet configured to
receive the filler material, the filling inlet positioned at an
upper part of a wall portion of the housing, a filling cylindrical
portion formed in the housing and connected to the filling
inlet and extending 1n a direction to a bottom portion of the
housing.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments 1n accordance with the invention will be
described 1n detail with reference to the following figures
wherein:

FIG. 1 1s a perspective view ol an electric connection box
according to a structural example of the present mnvention;

FIG. 2 1s a front view of the electric connection box;
FIG. 3 1s a sectional view by A-A line 1n FIG. 2;
FI1G. 4 15 a sectional line by B-B line 1n FIG. 3;

FIG. 5 1s a perspective view illustrating a circuit compo-
nent,

FIG. 6 15 a front view 1llustrating a state where a connector
housing and the circuit component are assembled;

FI1G. 7 1s a sectional view by C-C line 1n FIG. 6;
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FIG. 8 1s a rear view 1llustrating a state where the connector
housing and the circuit component are assembled;

FI1G. 9 1s a side view 1llustrating a state where the connector
housing and a case are assembled;

FIG. 10 1s a sectional view by E-E line 1n FIG. 9;

FIG. 11 1s a perspective view 1llustrating a state before the
connector housing and the circuit component are assembled;

FIG. 12 1s a perspective view 1llustrating a state in the
middle of the assembling work of the connector housing and
the circuit component;

FIG. 13 15 a perspective view illustrating a state where the
connector housing and the circuit component are assembled;

FIG. 14 1s a bottom view illustrating a state where the
connector housing and the case are assembled;

FIG. 15 1s a sectional view by F-F line 1n FIG. 14;

FIG. 16 1s a sectional view by G-G line 1n FIG. 14;

FIG. 17 1s a sectional view by H-H line 1n FIG. 14,

FIG. 18 1s a sectional view by E-E line 1n FIG. 9 illustrating
a state after a filler material 1s filled in the case; and

FIG. 19 15 a perspective view 1llustrating a state before the
connector housing and the case are assembled.

DETAILED DESCRIPTION

A structural example to which the present invention 1is
applied to an electric connection box 10 for a vehicle will be
described referring to FIGS. 1 to 19. This example 1s con-
nected between a power source such as a battery (not shown)
and 1n-vehicle electrical components (not shown) such as a
head lamp, a wiper and the like for conduction/shutott control
of the various electrical components. This electric connection
box 10 1s comprised by accommodating a circuit component
12 in a housing 11 1n a flat shape. The housing 11 comprises
a case 13 having an opening and formed 1n a flat shape and a
connector housing (corresponding to a lid member according
to the present ivention) 15 blocking the opening and pro-
vided with a hood portion 14. The case 13 1s filled with a filler
material 16 so as to enclose the circuit component 12. Also, in
the housing 11, a cover 17 covering the hood portion 14 of the
connector housing 15 1s mounted. The electric connection
box 10 can be mounted to a vehicle (not shown) 1n an arbitrary
attitude and can be used by being mounted on a vehicle in an
attitude with the cover 17 faced downward as shown 1n FIG.
1, for example.

(Case)

The case 13 1s made of a synthetic resin and formed 1n a flat
shape, opening downward. At a lower end of the case 13, a
stepped portion 20 1s formed expanding outwardly 1n the right
and left direction 1n FIG. 3. On the outer face of the stepped
portion 20, pawls 21 projecting outward are formed, and by
its engagement with pawl catches 22 of the cover 17, which
will be described later, the case 13 and the cover 17 are
assembled. In the stepped portion 20, a right end 1n FIG. 2 1s
formed suspending downward to become a wire guiding por-
tion 32 for guiding an electric wire, not shown, when the
cover 17 1s assembled.

As shown 1n FIG. 2, at the lower end of the stepped portion
20 1n the case 13, a plurality of elastic lock strikes 25 capable
of outward flexural deformation are formed by slits 24 formed
from an opening edge of the case 13 upward. The elastic lock
strike 25 has a lock recessed portion 26 penetrating the elastic
lock strike 235 in the thickness direction. By engagement
between the elastic lock strike 25 and a lock tongue 27 of the
connector housing 15, which will be described later, the case
13 and the connector housing 15 are assembled.

Above the stepped portion 20 1n FIG. 3 inthe case 13, a pair
of faces along the body of the circuit component 12 are
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formed 1n the flat shape. The pair of faces are made as radia-
tion surfaces 60 for radiating heat generated from the circuit
component 12 to the outside.

At the end 1n the diagonally left depth in FIG. 1 in the case
13, a filling cylindrical portion accommodation section 62 for
accommodating a filling cylindrical portion 19, which will be
described later, 1s formed extending vertically and projecting
toward the diagonally left front side 1n FIG. 1. Also, the end
on diagonally right front side 1n FIG. 1 1n the case 1s formed
in the recessed state toward the diagonally right depth 1n FIG.
1 in the case to become a guide-rail accommodation portion
63 for accommodating a guide rail 31 of the connector hous-
ing 135, which will be described later.

(Cover)

The cover 17 1s made of a synthetic resin, has an opening,
above and 1s formed 1n the shape covering the lower end of the
case 13 from below. The lower edge portion of the cover 17 1s
formed while being inclined downward toward the right side
in FIG. 2. At the right end 1n FIG. 2 1n the lower end of the
cover 17, a wire leading-out port 28 for leading out a wire, not
shown, 1s formed (See FI1G. 1) so that the electric wire 1s led
out through a space formed with a wire guiding portion 23 of
the case 13. At the upper end of the cover 17, the pawl catch
22 to be engaged with the pawl 21 of the case 13 1s formed. By
clastic engagement between the pawl catch 22 and the pawl
21, the case 13 and the cover 17 are assembled.

(Connector Housing)

The connector housing 15 1s made of a synthetic resin. As
shown 1n FIG. 6, the connector housing 15 comprises a main
body 30 substantially forming a rectangular solid and a pair of
guide rails 31 extending upward from both right and leit ends
in FI1G. 6 of the main body 30 for guiding the circuit compo-
nent 12 when the circuit component 12 and the connector
housing 135 are assembled.

On the outer face of the main body 30, the lock tongues 27
to be engaged with lock recessed portions 26 provided at the
clastic lock strike 25 of the atorementioned case 13 are pro-
jected outwardly.

As shown 1n FIG. 3, the plurality of hood portions 14
opened downward are formed on the lower face of the main
body 30 and become capable of fitting with a counterpart, not
shown. To the counterpart, an electric wire (not shown) 1s
connected. The electric wire 1s guided to the wire guiding
portion 23 of the case 13 and led out of the electric connection
box 10 from between the electric wire guiding portion 23 of
the cover 17 and the electric wire leading-out port 28.

As shown 1n FIGS. 14, 16 and 17, recessed portions 61 are
formed on a wall at a depth of the hood portion 14. On the
bottom wall of the recessed portion 61, passage holes 34
through which an extended portion 33 of a bus bar 32 1n the
circuit component 12 1s passed, which will be described later,
are formed penetrating vertically. The passage hole 34 also
functions as a recess hole through which air 1n the case 13
escapes when the filler material 16 1s filled 1n the case 13.

When the filler material 16 1s filled in the case 13 to a
predetermined liquid level, the filler material 16 flows out of
the passage holes 34 into the recessed portions 61 as will be
described later. By this, whether or not the filler material 16 1s
filled to the predetermined level can be checked. The filler
material 16 tlowing out of the passage holes 34 1s accommo-
dated 1n the recessed portions 61 so that it does not tlow out to
the hood portion 14. By this, since the filler material 16 1s
interposed at the fitting face with the counterpart, a fitting
defect can be prevented.

On the top face of the main body 30, a recerving plate
portion 35 1s formed extending upward from the right edge of
the passage hole 34 in FIG. 4 for receiving the extended
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4

portion 33 of the bus bar 32 from the right side in FIG. 4. As
shown 1n F1G. 8, the receiving plate portion 35 1s formed over
substantially the entire width 1n the nght and left direction of
the main body 30 in FIG. 8.

A rib 43 projecting to the left and extending upward 1s
formed from the left side face in FIGS. 3 and 4 of the receiving
plate portion 35. The r1b 43 1s formed between adjacent pas-
sage holes 34, and the adjacent extended portions 33 go nto
and between rib(s) 43. By heating and pressurizing the rib 43
while extended portions 33 is inserted into the passage hole
34, the r1b 43 15 deformed from leit 1n FIG. 4 and brought into
close contact with the extended portion 33 and holds the
extended portion 33 onto the receiving plate portion 35. By
this, removal of the extended portion 33 1s prevented.

At a position close to both the nght and left ends 1n FIG. 8
in the top face of the main body 30, a pair of elastic engage-
ment portions 36 extending upward are formed 1n a region
surrounded by a pair of slits 24 provided downward from the
upper end edge of the receiving plate portion 35. The elastic
engagement portion 36 1s capable of elastic tlexural deforma-
tion 1n the right and left direction in FIG. 7. At the upper end
of the elastic engagement portion 36, an engagement tongue
37 1s formed projecting to the left in FIG. 7 to be able to
engage with an engagement hole 38 of the circuit component
12.

The guide rail 31 1s substantially U-shaped when seen from
above, and when both the right and left ends of the circuit
component 12 1s inserted into this substantially U-shaped
surrounded space, the circuit component 12 can be guided
vertically. Also, the guide rail 31 1s brought mnto sliding con-
tact with the mner wall of the guide-raill accommodation
portion 63 of the case 13 when the connector housing 15 and
the case 13 are assembled so as to guide the connector hous-
ing 15.

(Circuit Component)

As shown 1n FIG. 5, the circuit component 12 1s comprised
by mounting an electronic part 40 1n a conducting path (not
shown) formed by a print wiring technology, for example, on
the surface of a circuit board 39 and the plurality of bus bars
32 brought 1nto contact through an isulating adhesive layer
(not shown) on the back face. An opening portion 41 1s
formed on the circuit board 39, and the bus bar 32 1s exposed
into the opening portion 41. Also, electronic parts 40 are
accommodated within the opening portion 41. A connection
terminal (not shown) 1s provided on the face of the bus bar 32
of this electronic part 40 so that the connection terminal and
the bus bar 32 are connected to each other. Also, on the lower
face in FIG. 7, 1n the electronic part 40, a plurality of connec-
tion terminals 42 are formed extending downward and then
bent toward the circuit board 39 side substantially at a right
angle. As shown 1n FIG. 7, a part of the connection terminals
42 provided at each of the electronic part 40 are connected to
the bus bar 32 exposed from the opening, while the other
connection terminals 42 are connected to the conducting path
formed on the surface of the circuit board 39.

As shown 1n FIG. 4, the bus bar 32 1s extended downward
from the lower end edge of the circuit board 39 to become the
extended portion 33. The lower part of the extended portion
33 1s,as shown in FIGS. 3 and 4, inserted into the passage hole
34 formed in the wall at the depth of the hood portion 14 of the
connector housing 15 to project into the hood portion 14 to be
able to fit with the counterpart. The outer surface of the
extended portion 33 1s in contact with the passage hole 34.

As shown 1n FIGS. 6 and 8, both at the circuit board 39 and
the bus bar 32, the engagement hole 38 1s formed at a position
corresponding to the engagement tongue 37 of the elastic
engagement portion 36, which will be described later, 1n a




US 7,763,796 B2

S

state where the circuit component 12 1s held at a normal
position with respect to the connector housing 15. As shown
in F1G. 7, when the engagement tongue 37 1s engaged with the
engagement hole 38, the circuit component 12 1s prevented
from being removed upward 1n FIG. 7. And the circuit board
39 1s engaged with the elastic engagement portion 36 1nte-
grally formed at the connector housing 15 so as to be fixed to
the connector housing 15.

Asshownin FIG. 5, at a position 1n the extended portion 33
close to the circuit board 39, engagement recessed portions 44
are formed on the face opposing each other in the adjacent
extended portions 33. As shown 1n FIG. 6, when the r1ib 43 1s
deformed, the nb 43 1s expanded into the engagement
recessed portion 44, and the nb 43 and the engagement
recessed portion 44 are engaged with each other so that
removal of the extended portion 33 1s prevented.

As shown 1n FIGS. 3, 4 and 18, the case 13 1s filled with the
filler material 16 enclosing the entire circuit board 39 with the
extended portion 33 left. The filler matenial 16 is filled 1n the
case 13 in the attitude with the case 13 down and the connec-
tor housing 15 up as shown in FIGS. 10 and 18. Since the
entire circuit board 39 1s enclosed by this filler matenial 16,
waterprool property of the circuit component 12 1s ensured.
Also, heat generated from the electronic part 40 and the bus
bar 32 of the circuit component 12 is transmaitted to the filler
material 16 and radiated through the filler material 16 to the
outside from the radiation surfaces 60 of the case 13.

In the main body 30 of the connector housing 15, the filling
inlet 18 for filling the filler material 16 1nto the case 13 1s
formed, opening upward in FI1G. 10, at the right end portion 1n
FIG. 10. The section of the filling inlet 18 1s substantially
rectangular so that a space can be effectively used 1n the main
body 30 substantially forming a rectangular solid.

As shown 1n FIGS. 10 and 15, the filling cylindrical portion
19 1s formed 1n communication with the filling inlet 18 at the
main body 30 of the connector housing 15. Thais filling cylin-
drical portion 19 1s formed so as to overlap the left guide rail
31 in FIG. 6 on the front side 1n a direction penetrating the
figure. The filler material 16 1s filled 1nto the case 13 in the
attitude with the filling inlet 18 up as shown 1n FIGS. 9 and 10.
The filling cylindrical portion 19 1s extended downward 1n
FIG. 10. The lower end edge of the filling cylindrical portion
19 1n FIG. 10 1s formed extending to the vicinity of the lower
wall of the case 13 i FIG. 10. The section of the filling
cylindrical portion 19 1s substantially 1n a rectangular shape
so that a space can be effectively used in the main body 30
substantially forming a rectangular solid.

Also, as shown 1n FIG. 6, 1n a state where the circuit
component 12 1s assembled to the connector housing 15, the
filling cylindrical portion 19 1s arranged on a mounted face
side (front surface) on which the electronic part 40 1s mounted
in the circuit board 39.

Also, the filling cylindrical portion 19 guides the connector
housing 15 by sliding contact with an inner wall of the filling
cylindrical portion accommodation section 62 of the case 13
when the connector housing 15 and the case 13 are
assembled.

A manufacturing method for the above described structure
will be described below. First, the circuit component 12 1s
assembled to the connector housing 15. As shown in FIG. 11,
both end edges of the circuit board 39 1n the circuit compo-
nent 12 1s mserted into the guide rails 31 of the connector
housing 15. As the assembling process progresses and when
the tip end of the extended portion 33 reaches the recerving,
plate portion 335 as shown 1n FIG. 12, the circuit component
12 1s further inserted while the extended portion 33 and the
receiving plate portion 35 are kept in sliding contact with each
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other. Then, by being guided by the recerving plate portion 35,
the extended portion 33 1s inserted into the passage hole 34.
As the assembling progresses, the elastic engagement portion
36 of the connector housing 15 1s brought ito contact with
the bus bar 32 and elastically deformed on the back face side
of the circuit board 39.

As shown 1n FIG. 13, while the circuit component 12 1s
assembled to the connector housing 135 at a normal position,
the elastic engagement portion 36 1s returned and deformed.
Also, the engagement tongue 37 of the elastic engagement
portion 36 1s locked by the engagement hole 38 of the circuit
component 12. At this time, the extended portion 33 1s 1n
contact with the passage hole 34. Since the extended portion
33 1s supported by the inner wall surface of the passage hole
34 1n this way, the circuit component 12 1s prevented from
clastic deformation in a direction away from the elastic
engagement portion 36. As a result, the circuit component 12
1s fixed at the connector housing 15 by the elastic engagement
portion 36 integrally formed with the connector housing 15.

Subsequently, the r1b 43 1s deformed by heating and melt-
ing. Then, the rib 43 1s brought 1nto close contact with the
extended portion 33. And the extended portion 33 1s held
between the rib 43 and the recerving plate portion 35. More-
over, the rib 43 1s engages and contacts the engagement
recessed portion 44 formed at the extended portion 33. Thus,
the bus bar 32 1s fixed to the connector housing 15.

After that, as shown 1n FIG. 19, the connector housing 15,
to which the circuit component 12 1s assembled, 1s accom-
modated 1n the case 13. Then, the guide rail 31 1s brought into
sliding contact with the mner wall of the guide-rail accom-
modation portion 63, and the filling cylindrical portion 19 1s
brought mto sliding contact with the inner wall of the filling
cylindrical portion accommodation section 62, by which the
connector housing 15 1s guided into the case 13. As the
assembling of the connector housing 15 and the case 13
turther progresses, the lock tongue 27 of the connector hous-
ing 15 and the elastic lock strike 235 of the case 13 are brought
into contact with each other. Further, the elastic lock strike 25
1s elastically deflected and then, returned and deformed, and
the lock tongue 27 1s engaged 1n the lock recessed portion 26
of the elastic lock strike 25, by which the connector housing
15 and the case 13 are assembled.

In a state where the connector housing 15 and the case 13
are assembled, 1n the vertical attitude (See FIG. 10) in which
the case 13 1s on a lower side and the connector housing 15 on
an upper side, the liquid-state filler material 16 1s filled
through the filling inlet 18 of the connector housing 15. Since
this filling inlet 18 1s formed at the connector housing 135
arranged on the upper side, an interval from the filling inlet 18
to a lower wall of the case 13 in FIG. 10 becomes relatively
large, and there 1s a fear that the filler material 16 1s filled 1n a
turbulent flow state, which, for example, may result in trap-
ping air in the filler material 16.

In view of the above circumstances, 1n the present embodi-
ment, the filling cylindrical portion 19 communicating with
the filling inlet 18 has an opening formed 1n the vicinity of the
lower wall 1n F1G. 10. The filler material 16 tlows down from
the filling inlet 18 through the filling cylindrical portion 19
into the case 13 from the opening formed in the vicinity of the
lower wall of the case 13 in FIG. 10. As a result, since the
turbulent flow state of the filler material 16 1s regulated, air 1s
not trapped inside the filler material 16 during filling.

The filler material 16, filled through the filling 1nlet 18,
flows out of the opeming of the filling cylindrical portion 19.
After that, the filler material 16 expands over an inner face of
the lower wall of the case 13 1n FIG. 10, and the inner face of
the lower wall of the case 13 1s covered by the filler material
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16. As the filler matenial 16 1s further filled, the liquid level of
the filler material 16 1s raised 1n contact with the imnner face of
the side wall of the case 13. By this, a gap 1s not formed
between the filler material 16 and the mnner face of the radia-
tion surface 60 of the case 13. The air in the case 13 1s pressed
by the filler material 16 and escapes from the passage hole 34
of the connector housing 15. By this, the filler material 16 can
be smoothly filled 1nto the case 13.

As the filler material 16 1s further filled, the entire circuit
board 39 sinks 1n the filler material 16 except the extended
portion 33. By this, water proofing and insulation of the
circuit component 12 can be ensured. When the liquid level of
the filler material 16 reaches the passage hole 34 of the con-
nector housing 15, the filler material 16 flows out of the
passage hole 34 into the recessed portion 61. By this, the fact
the case 13 1s filled with the filler material 16 to a normal
amount can be visually checked. When the filler material 16
flows out of the passage hole 34 1n this way, filling of the filler
material 16 1s finmished (See FIG. 18). In FIGS. 2 and 3, the
recessed portion 61 1s fully filled with the filler matenial 16,
but 1t 1s not necessary for the recessed portion 61 to be fully
filled by the filler material 16 as long as the filler material 16
flows out of the passage hole 34 into the recessed portion 61.

Inthe state where the case 13 1s filled with the filler matenial
16 to the normal amount, a gap 1s not formed between the
radiation surface 60 of the case 13 and the filler material 16 as
mentioned above. As a result, the heat generated from both
front and back face sides of the circuit component 12 is
transmitted to the filler material 16 and then, transmitted
through the filler material 16 to the both radiation surfaces 60
of the case 13 and dissipated from the both radiation surfaces
60 to the outside. In this way, according to this embodiment,
since formation of a gap between the filler material 16 and the
radiation surfaces 60 can be prevented, heat dissipation capa-
bility of the electric connection box can be improved.

When the filler material 16 1s filled 1n the case 13 up to the
normal amount, the filler material 16 1s solidified. After that,
a counterpart 1s fitted 1n the hood portion 14. The counterpart
1s electrically connected to the circuit component 12 by con-
nection with the extended portion 33 projected into the hood
portion 14. The cover 17 1s assembled from the side where the
hood portion 14 of the connector housing 15 1s formed. Then,
the pawl 21 of the case 13 and the pawl catch 22 of the cover
17 are brought into contact with each other, the pawl 21 1s
clastically deformed and then, returned and deformed, and
the pawl 21 and the pawl catch 22 are elastically engaged with
cach other, by which the cover 17 and the connector housing
15 are assembled. The electric wire connected to the counter-
part 1s led out from between the wire guiding portion 23 of the
connector housing 15 and the wire leading-out port 28 of the
cover 17, while the other end of the electric wire 1s connected
to an external circuit, not shown.

As described above, according to this embodiment, since
the filler material 16 1s filled so as to raise the liquid level
while 1n contact with the isides of the pair of radiation
surfaces 60 of the case 13, a gap 1s not formed between the
radiation surfaces 60 of the case 13 and the filler material 16.
As a result, the heat generated from the circuit component 12
1s not prevented by a gap but transmitted to the radiation
surfaces 60 of the case 13 through the filler material 16, and
the electric connection box 10 having excellent heat dissipa-
tion capability can be manufactured.

Moreover, since it becomes possible to use a surface in a
wide flat shape along the body of the circuit component 12 in
the case 13 as the radiation surface 60 and the heat generated
from the circuit component 12 can be dissipated from the
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radiation surface 60 to the outside, the heat dissipation capa-
bility of the electric connection box 10 can be further
improved.

Also, since the extended portion 33 of the bus bar 32 1s
configured so as not to sink in the filler matenial 16, by
connecting the extended portion 33 and the counterpart to
cach other, the circuit component 12 can be electrically con-
nected to an external circuit.

Also, the filler material 16 is filled in the case 13 from the
end of the filling cylindrical portion 19 formed 1n communi-
cation with the filling inlet 18. Since the filling cylindrical
portion 19 1s formed extending in a direction to become a
bottom portion when the filler material 16 1s filled, the filler
material 16 1s filled from a region close to the portion to be the
bottom portion when filling into the case 13. By this, the
turbulent flow state of the filler material 13 1s restrained. As a
result, since air 1s not caught when the filler material 16 1s
filled, generation of a cavity in the solidified filler material 16
can be restrained. In this way, according to this embodiment,
since drop 1n heat transmission capability caused by a cavity
can be restrained, the heat dissipation capability of the elec-
tric connection box 10 can be improved.

Also, when the filler material 16 1s filled with the housing
11 1n the vertical arrangement as 1n this embodiment, since a
depth dimension from the filling inlet 18 while filling to the
bottom portion of the case 13 becomes large, there 1s a con-
cern that air can be trapped inside of filling material 16. In
view of this point, the present embodiment 1s configured so
that the circuit component 12 1s accommodated 1n the case 13
having a face different from the face along the body of the
circuit component 12 opened in the housing 11, and the filling
inlet 18 and the filling cylindrical portion 19 are formed at the
connector housing 15 blocking this opening. By this, even 1f
the housing 11 1s vertically arranged and the filler material 16
1s filled, the filler material 16 1s filled 1n the case 13 from the
region close to the portion to be the bottom surface during the
filling, and the trapped air can be further prevented.

Also, 1n order to mount the electronic part 40 on the circuit
board 39, it 1s necessary to ensure a space for implementation
ol the electronic part 40 for at least a height dimension of the
clectronic part 40 1n a region on the mounting face side of the
clectronic part 40 1n the circuit board 39. The electronic part
40 1s mounted in this space. However, depending on the
configuration of the circuit to be connected to the electronic
part 40, the size of the electronic part 40 and the like, there 1s
a possibility of creating a region where the electronic part 40
1s not mounted, that 1s, a dead space 1s generated. In the view
of this point, the embodiment 1s configured so that the filling
cylindrical portion 19 1s provided on the mounting face side
ol the electronic part 40, and this dead space can be effectively
utilized.

Another Embodiment

The present invention 1s not limited to the embodiment
described above referring to the attached drawings and
description but the following embodiments, for example, are
also included 1n the technical scope of the present invention.

(1) In the present embodiment, the housing 11 1s arranged
vertically and the filler material 16 1s filled 1n the housing 11.
But, the present invention 1s not limited to that, as long as 1t 1s
possible to raise the liquid level while the filler material 16 1s
in contact with the insides of the respective radiation surfaces
60, the housing 16 may be arranged 1n an inclined manner and
the filler material 16 1s filled 1n the housing 11.

(2) The housing 11 1s comprised by the case 13 in which
one of faces along the body of the circuit component 12 1s
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opened and a id member blocking this opening, and after the
circuit component 12 1s accommodated 1n the case 13, the id
member 1s mounted to the case 13 and filler material 16 1s
filled 1n the housing 11 1n this state with the housing 11 1n the
vertical or inclined arrangement.

(3) As another configuration of the circuit component 12,
the bus bar 1s aflixed to the connection end of the conducting,
path formed by print wiring technology on the circuit board
39, for example, the bus bar 1s extended from the side edge of
the circuit board 39, and the filler material may be filled so as
to embed the entire circuit board 39 with the extended portion
of the bus bar lett.

(4) As the filler matenial 16, various materials such as an
epoXy resin, a urethane resin or a silicone resin may be used
as long as 1t can transmit heat generated from the circuit
component 12.

(5) The filling 1nlet 18 may be formed on the surface along
the body of the circuit component 12 1n the housing 11.

(6) The circuit component 12 may be such that the elec-
tronic part 40 1s mounted on both front and back face sides of
the circuit board 39. In this case, the filling cylindrical portion
19 may be provided on either of the front and back sides of the
circuit board 39.

(7) The above embodiment 1s configured such that the tip
end portion of the filling cylindrical portion 19 extends to the
vicinity of the bottom wall of the case 13 when filler material
16 1s filled, but the present invention 1s not limited to that. The
tip end portion of the filling cylindrical portion 19 may be
provided at an various positions 1n the housing 11 as long as
the trapping of air can be prevented during filling of the filler
material 16.

What 1s claimed 1s:

1. An electric connection box comprising;:

a housing;

a circuit component positioned in the housing;

a filler material in the housing and enclosing the circuit

component;

a filling 1nlet configured to recerve the filler material, the

filling 1nlet positioned at an upper part of a wall portion
of the housing;
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a filling cylindrical portion formed in the housing and
connected to the filling inlet and extending 1n a direction

to a bottom portion of the housing.

2. The electric connection box according to claim 1,

wherein the housing further includes a case having a first face
positioned adjacent the circuit component.

3. The electric connection box according to claim 2, further
including a second face which has an opening and is different
from the first face.

4. The electric connection box according to claim 3, further
including a lid member movable to block the opening of the
second face of the case.

5. The electric connection box according to claim 4,
wherein the filler material 1s filled 1n the housing 1n a vertical
arrangement with the lid member up, further wherein the
filling inlet and the filling cylindrical portion are positioned
adjacent the lid member.

6. The electric connection box according to claim 5,
wherein the circuit component includes a circuit board and
bus bars affixed to the circuit board, further wherein an elec-
tronic part 1s positioned on the circuit board opposite to the
bus bars, and the filling cylindrical portion 1s provided on the
side of a mounting face of the electronic part.

7. The electric connection box according to claim 1,
wherein the circuit component includes a circuit board and
bus bars atfixed to the circuit board, further wherein an elec-
tronic part 1s positioned on the circuit board opposite to the
bus bars, and the filling cylindrical portion 1s provided on the
side of a mounting face of the electronic part.

8. The electric connection box according to claim 1,
wherein the housing includes passage holes configured to
allow the filler material pass from inside the housing to out-
side.

9. The electric connection box according to claim 1,
wherein the filing matenal 1s a material capable of transmit-
ting heat generated from the circuit component.
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